Activation of JNK in sensory neurons protects against sensory neuron cell death in diabetes and on exposure to glucose/oxidative stress in vitro.
Diabetes activates all three groups of MAP kinases in sensory ganglia. Inhibition of this activation for the ERK and p38 groups prevents nerve damage, and agents that improve neuronal function in diabetic rats-antioxidants and aldose reductase inhibitors-also inhibit activation of ERK and p38 in dorsal root ganglia (DRG). However, these same treatments consistently increase activation of JNK. Thus, in DRG from rats with streptozotocin (STZ)-induced diabetes of 12-week duration, the p54/56 isoforms of JNK were activated by 2.75 compared to controls (P <.05). In DRG from diabetic rats treated with a gamma-linolenic acid and alpha-lipoic acid diester (GLA/LA), the activity of the p54/56 isoform was 3.75 that of controls and the p46 isoform was also increased to 1.75 that of controls (both P <.05 compared to both controls and untreated diabetics). We therefore tested the hypothesis that JNK activation is protective. Exposure of rats to diabetes increased activation of JNK in DRG, but treatment with GLA/LA increased this effect (P <.05). Specific inhibition of JNK in primary cultures of DRG neurons using a peptide inhibitor of JNK (JNKi1, 159-600-R100, 7.5 micro M, Alexis Biochemicals) increased the release of LDH and reduced MTT staining; both findings indicate an increase in neuronal damage. Taken together these findings indicate that multiple isoforms of JNK were activated in sensory neurons of diabetic rats, probably by a combination of raised glucose and oxidative stress, and that this activation of JNK serves to protect the neurons from damage.